Mcm7, a subunit of the presumptive MCM helicase, modulates its own expression in conjunction with Mcm1.
The Saccharomyces cerevisiae Mcm7 protein is a subunit of the presumed heteromeric MCM helicase that melts origin DNA and unwinds replication forks. Previous work showed that Mcm1 binds constitutively to the MCM7 promoter and regulates MCM7 expression. Here, we identify Mcm7 as a novel cofactor of Mcm1 in the regulation of MCM7 expression. Transcription of MCM7 is increased in the mcm7-1 mutant and decreased in the mcm1-1 mutant, suggesting that Mcm7 modulates its own expression in conjunction with Mcm1. Indeed, Mcm7 stimulates Mcm1 binding to the early cell cycle box upstream of the promoters of MCM7 as well as CDC6 and MCM5. Whereas Mcm1 binds these promoters constitutively, Mcm7 is recruited during late M phase, consistent with Mcm7 playing a direct role in modulating the periodic expression of early cell cycle genes. The multiple roles of Mcm7 in replication initiation, replication elongation, and autoregulation parallel those of the oncoprotein, the large T-antigen of the SV40 virus.